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The present invention refers to a recording process for the 
production of a permanent or stabilized image, which is produced 
from the informational irradiation of a free radical-forming 



f 
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photosensitive material, as is defined hereafter, whereby this 
process includes the inactivation of the photosensitivity of the 
compound that produces the free radical. 

The term "free radical-forming photosensitive material," 
which is used in the present description, means a photosensitive 
material in which at least one of the photosensitive ingredients 
is an organic polyhalogen compound which is sensitive with 
respect to UV radiation and/or visible light and which produces 
photoradicals with irradiation. 

Photographic dye-forming systems which are based on the use 
of such, a polyhalogen compound and a dye precursor compound have 
been described, for example, in the following publications: R. A. 
Fotland in J. Phot. Sci., 18:33-37, 1970; in U.S. Patent Nos. 
3,102,810 and 3,377,167; in British Patents Nos. 1,151,578 and " 
1,073,345; and in Belgian Patents Nos. 771,848, 786,973, 787,339, 
and 790,340, which correspond to British Patent Applications 
Nos. 41,749/70, 40,349/71, 42,802/71, or 48,804/71. In all these 
dye-forming systems, carbon tetrabromide and/or iodoform are the 
commonly used photoradical-producing compotmds, since these 
compounds are characterized by photosensitivity when they are 
compared with other representatives of the class of 
photosensitive, organic polyhalogen compounds. 

One of the stabilization techniques known at present makes 
use of the volatility of the carbon tetrabromide, which can be 
readily removed from the nonirradiated parts of the recording 
material. A suitable stabilization temperature lies, for 
example, in the range of 100 to 150«C. 

The evaporation of carbon tetrabromide in the vicinity of 
working personnel, however, represents a problem, since the 



compound is not inert physiologically and is classified as toxic 
(see [illegible], Dangerous Properties of Industrial Materials, 
1968) . 

The toxicity problem remains even if another generally used 
stabilization technique, which is based on the extraction of the 
photosensitive polyhalogen compound, is employed. 

In the known stabilization extraction technique, a solvent 
for the photosensitive polyhalogen compound is used, wherein the 
solvent does not attack, or only weakly attacks, the binder of 
the recording layer. Some solvents, such as diethyl 
ether — although they are excellent extraction materials — cannot 
be used because of the danger of an explosion. Other suitable 
extraction solvents which belong to the class of liquid, 
halogenated, aliphatic hydrocarbons, are not miscible with water* 
and may not be introduced into sewage. 

A recording process with image stabilization was then 
discovered, which comprises the following steps: 

(1) Imagewise irradiation with active electromagnetic irradiation 
of a recording material which contains a dye precursor compound 
and at least one photosensitive organic polyhalogen compound in a 
recording layer which is able to produce photoradicals and a dye 
with this dye preciirsor compound if it is irradiated with 

UV radiation and/ or visible light. 

(2) Transformation by heating of the undecomposed polyhalogen 
compound into a nonphotosensitive substance by reaction with at 
least one of the following stabilizing substances: 
triphenylamine, a "weak base," which contains an element of the 
group phosphorus, arsenic, antimony, bismuth, selenium, and 
tellurium, and an a,i8-ethylenic unsaturated compound, in which at 



least the a-carbon atom is bound by at least one ethylene 
group — and in fact, to cyan, a cyanomethyl group, an acyl group, 
an acyloxy group, an alkoxycarbonyl group, a carbamoyl group, or 
an aryl group, wherein the stabilizing substances are present in 
a layer that is adjacent to the recording layer, in order to make 
possible the reaction with the nonphotodecomposed polyhalogen 
compound during heating. 

The expression "weak base" is understood to mean, in the 
present invention, a substance whose logarithm of the reaction 
rate constants of the reaction of the base with the 
trans-Pt-(C5H5N)2Cl2 complex is greater than 3. Weak bases which 
have this property are described in Science 151:172-177 (1966) 
and in J. Chem. Educ. 45 : 581-587 (1968) , in particular in 
Table III of the article "Acids and Bases, HSAB" [expansion 
unknown] by Ralph G. Pearson. 

The invention under consideration also refers to an 
integrated copier material, in which the photosensitive 
polyhalogen compound and the stabilizing agent do not have any 
direct chemical contact at room temperature (20-30**C) , but are 
present in a state in which active contact is brought about if 
the material is heated to a temperature above 60*^0. 

In the integrated copier material system, various techniques 
can be used, so as to maintain the polyhalogen compound and the 
stabilizing agent below 60«C, outside of active chemical contact, 
for example, by enclosing at least one of the reagents in 
capsules or droplets which have a shell or sheath made of a 
material, normally a polymeric material or wax, which prevents 
direct contact with the other reagent. The capsule shells or the 



droplet sheaths are torn or softened by heating, wherein the 
reagents can enter interactive contact. 

Preferred integrated copier materials in accordance with the 
present invention contain the photosensitive, organic polyhalogen 
compound and the stabilizer below 60*C, out of chemical contact 
in separate binder layers, in which the layer which contains the 
stabilizer is adjacent to the layer containing the polyhalogen 
compound. It is brought from a solution into a volatile liquid, 
which is not a solvent for the polyhalogen compound and the 
binder present in the image layer and containing the polyhalogen 
compound and the dye precursor compound, A premature reaction is 
effectively prevented in that in a first layer on the carrier, 
for example, a resin carrier, of the recording material, a 
vinylcarbazole homopolymer or copolymer binder, which contains 
the dye precursor compound, for example, a spiropyran compound, 
and the polyhalogen compound and is not soluble, or only weakly 
soluble, in ethanol or methanol, is applied, and the stabilizer 
is placed in a polymer binder, which is very soluble in ethanol. 
Preferred binders for the cover layer are cellulose nitrate, 
polyvinyl acetate, ethylcellulose, polyvinyl butyral. 

If they are applied on a removable carrier, the 
vinylcarbazole polymer or copolymer film itself, which contains 
the dye precursor compound and the polyhalogen compound, can 
serve as the carrier; preferably, however, this is applied on a 
nonremovable, heat-resistant film, for example, a polyester film, 
preferably a polyethylene terephthalate film. The ratio of 
vinylcarbazole homopolymer or copolymer to the dye precursor 
compound in the integrated film material can lie between 



approximately 20 to 2 parts by weight polymer to 1 part by weight 
dye precursor compound. 

The triphenylamine and the ''weak base" stabilizer are 
preferably present at least in equimolar quantity with regard to 
the photosensitive polyhalogen compound in the recording 
material. 

The molar quantity of the a,)3-ethylenic unsaturated compound 
is preferably twice as large as the molar quantity of the 
photosensitive polyhalogen compound in the recording material. 

If plasticizers in the layer which contains the 
triphenylamine, the "weak base," and/or a,)S-ethylenic unsaturated 
compound are used, then one gives preference to those which do 
not make the recording material opaque — that is, those which are 
compatible with the binder, for example, cellulose nitrate. The' 
plasticizer should therefore be soluble in the same solvent as 
the binder. Essentially it should be nonvolatile under normal 
storage conditions. Suitable plasticizers for cellulose nitrate 
are polyalkylene glycol and camphor. 

Particularly suitable stabilizers of the "soft base" type of 
the elements phosphorus, arsenic, antimony or bismuth correspond 
to the following structural formula: 



X - Ar 
^ Ar 

in which 

X symbolizes phosphorus, arsenic, antimony, or bismuth, and 
Ar, an aryl group — for example, a phenyl group. 



The use of such triaryl compounds in a photosensitive 
mixture which contains a leuco dye compound and a photosensitive 
organic halogen compound has already been described already in 
British Patent No. 1,161,058. 

Preferred stabilizing agents of the "soft base" type are 
indicated in Table I, below, with its structural formula, the 
melting point, and instructions for their preparation. 



Table I 



Nr. 

9 



L 



fltrukturfoiTBol 



"'"-O>i«*-H..0 

(i:ii,-oii.,.cH ,-011.,) > 



pujikt 
CO) 



i;i,'4o;?()(i«j6'o 



o.NiMiiiii'^.-i/ r„i^ 



|W. Ii/ivlun, I.' 



127 



(12 I 



•'•Qan.Ohoa. 
U.O.8.R. 16 
777 d^ej^ 

Qrf.Ojmth.CoXl. 
Vol . n, 238 



9 



Key: l 



No. 

Structural formula 

Melting point or boiling point (*»C) 
Preparation reference 
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4 



For use in accordance with the invention, suitable 
Qt,^-ethylenic unsaturated compounds correspond to the following, 
general formula: 



S-(OH.C!l-) y 



in which 

X symbolizes an aryl group, for example, phenyl, CN, -CHjCN, an 
acyl group, for example, benzoyl, an acyloxy group, an 
alkoxycarbonyl group, an aryloxycarbonyl group, or a carbamoyl 
group; Y is hydrogen, or one of the groups mentioned under X; and 
n, the numbers 1 or 2. 

Preferred unsaturated compounds are indicated in Table II 
below with their structural formulas, the melting point, and 
instructions for their preparation. 
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The stabilizers mentioned above, which are used with 
particular advantage with carbon tetrabromide , are effective even 
in the stabilization of photosensitive materials which contain 



photosensitive, organic polyhalogen compounds which are not 
carbon tetrabromide . 

Photosensitive organic polyhalogen compounds which produce a 
reduced photosensitivity by reaction with the aforementioned 
stabilizers fall under the following general formula, which 
includes carbon tetrabromide: 




wherein 

A, B, X, and Y, each symbolizes a halogen atom, such as chlorine, 
bromine or iodine, or one of the radicals A, B, X, or Y, an alkyl 
group, including a substituted alkyl radical, for example, a 
halogen-substituted alkyl radical, a hydroxyalkyl radical, or an' 
aralkyl radical, for example, benzyl, a quinoxaline group, an 
aryl group a substituted aryl group, an aroyl group, or an 
arylsulfonyl group, and the other radicals, chlorine, bromine, or 
iodine, or two of the radicals A, B, X, or Y represent an 
aromatic acyl group, for example, benzoyl, and the other 
radicals, chlorine, bromine, or iodine. 

Particularly suitable representatives which correspond to 
this general formula are organic halides such as carbon 
tetrabromide, bromoform, iodoform, hexachloroethane , 
hexabr omoethane , pentabromoethane , 1,1,2,2 -tetrabromoe thane , 
a, a, a-tribromoacetophenone, a, a, a-tribromomethylsulf onylbenzene 
and their chloro- or nitro-substituted derivatives, 
tribromoethanol and the 2-tribromomethylquinoxaline compounds 
which are described in Belgian Patent No. 767,145. 



The following examples illustrate the present invention, 
without, however, limiting it to these examples. The indications 
for parts, percentages, and ratios are weight indications, unless 
otherwise stated. 

Example 1 

24 parts carbon tetrabromine, 24 parts iodoform, 
2 4 parts 3-methyl-di-)3-naphthospiropyran, 100 parts 
poly-N-vinylcarbazole, 2 parts silicone oil, dissolved in 
1446 parts trichloroethylene and 1336 parts methylene chloride, 
are used for the application of the image layer A on a 
polyethylene terephthalate carrier in a ratio of 95 mL per m^. 

Stabilization layer B is applied on layer A in a ratio of 
38 mL per m^ and the following composition: 50 mL of a 5% 
solution of cellulose nitrate in ethanol and 50 mL of a 10% 
solution of triphenylstibine in ethylene glycol monomethyl ether. 

After drying, this material is irradiated for 20 sec with 
UV radiation in an Actina SH (tradename) diazo copying apparatus 
with a UV lamp of 100 W and is heated at 130** for 8 sec. An 
light-stable image is obtained. 

Example 2 

On the same image layer as in Example 1, a stabilization 
layer is applied in a ratio of 76 mL per m^ and the following 
composition: 50 mL of a 10% ethylcellulose solution in dioxane 



and 50 mL of a 10% triphenylstibine solution in ethylene glycol 
monomethyl ether. 

After drying, this material is irradiated with UV radiation 
as in Example 1 and heated for 30 sec at 130**C (or for 90 sec at 
120°C) . 

Example 3 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
76 mL per m^: 50 mL of a 10% polyvinyl butyral solution in 
ethanol and 50 mL of a 7% triphenylstibine solution in ethylene 
glycol monomethyl ether. 

After drying, this material is irradiated as in Example 1 
and heated for 6 sec at 130*'C. A light-stable image is obtained. 

Example 4 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
152 mL per m^: 50 mL of a 20% polyvinyl acetate solution in 
methanol and 50 mL of a 12% tritoluylstibine solution in benzene. 

After drying, this material is irradiated imagewise as in 
Excunple 1 and heated for 40 sec at ISO^'C. A stable image is 
obtained. 
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Example 5 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
152 mL per m^: 50 mL of a 20% cellulose nitrate solution in 
methanol and 50 mL of a 10% diphenyl [illegible] solution in 
methanol. 

After drying, this material is irradiated imagewise as in 
Example 1 and heated for 40 sec at 130**C, A light-stable image 
is obtained. 

Example 6 

On the same image layer of Example 1, a stabilization layer" 
of the following composition is applied in a ratio of 
152 mL per m^: 50 mL of a 30% ethylcellulose solution in ethanol 
and 50 mL of a 12% propene-3-nitrile solution in ethanol. 

After drying, this material is irradiated imagewise as in 
Example 1 and heated for 40 sec at 130*^0. A light-stable image 
is obtained. 

Example 7 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
152 mL per m^: 50 mL of a 20% polyvinyl acetate solution in 
ethanol and 50 mL of a 10% triphenylphosphine solution in 
methanol. 
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After drying, this material is irradiated imagewise with UV 
radiation and heated for 40 sec at 130^C. A light-stable image 
is obtained. 

Example 8 

A polyethylene terephthalate carrier of a thickness of 
0.10 mm is coated with the following composition in a ratio of 
76 mL per m^: 50 mL of a 10% phenolic resin solution in methanol 
and 50 mL of an 8% triphenylstibine solution in ethylene glycol 
monomethyl ether. A light-sensitive layer of the composition of 
layer A of Example 1 is applied on this stabilization layer, but 
in a ratio of 152 mL per m^. 

After drying, this material is irradiated with UV radiation 
and heated for 2 min at 130**C. A stable image is obtained. 

Example 9 

A polyethylene terephthalate carrier of a thickness of 
0.10 mm is coated with the following composition in a ratio of 
152 mL per m^: 12 parts a,a,a-tribromo-2-quinoxaline, 12 parts 
3-methyl-di-^-naphthospiropyran, 50 parts poly-N-vinylcarbazole, 
1 part silicone oil, dissolved in 1446 parts trichloroethylene 
and 1336 parts methylene chloride. 

On this image layer, a stabilization layer of the following 
composition is applied in a ratio of 76 mL per m^: 50 mL of a 
10% triphenylstibene solution in ethylene glycol monomethyl ether 
and 50 mL of a 10% ethylcellulose solution in methanol. 
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After drying, this material is irradiated with UV radiation 
and heated for 4 sec at 140°C. A light-stable image is obtained. 

Example 10 

A polyethylene terephthalate carrier of a thickness of 
0.10 mm is coated with the following composition in a ratio of 
152 mL per m^: 15 parts carbon tetrabromide, 15 parts iodoform, 
15 parts 3-methyl-di-)3-naphthospiropyran as the dye precursor, 
1.5 parts Michler's Ketone, 50 parts polystyral, dissolved in 
1446 parts trichloroethylene and 1336 parts methylene chloride. 

On this image layer, a stabilization layer of the following 
composition is applied in a ratio of 76 mL per m^: 50 mL of a 
10% triphenylstibene solution in ethylene glycol monomethyl ether 
and 50 mL of a 10% ethylcellulose solution in methanol. 

After drying, this material is irradiated with UV radiation 
and heated for 3 0 sec at 13 0**C. A light-stable image is 
obtained. 

Example 11 

A polyethylene terephthalate carrier of a thickness of 
0.10 mm is coated with the following composition in a ratio of 
152 mL per m^: 20 parts carbon tetrabromide, 25 parts 
4-p-dimethyleuninostyrylquinoline as a dye precursor, 50 parts 
polystyrene, dissolved in 1446 parts trichloroethylene and 
1336 parts methylene chloride. 



On this image layer, a stabilization layer of the following 
composition is applied in a ratio of 76 mL per m^: 50 mL of a 
10% triphenylstibene solution in ethylene glycol monomethyl ether 
and 50 mL of a 10% ethylcellulose solution in methanol. 

After drying, this material is irradiated with UV radiation 
and heated for 1 min at 130*^C. A light-stable image is obtained. 

Example 12 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
3 0 mL per m^: 3 5 mL of a 10% polyvinyl butyral solution in 
methanol and 10 mL ethylene glycol monomethyl ether, and 35 mL of 
a 5% solution of compound 4 of Table II in toluene. 

After drying, this material is irradiated as in Example 1 
with UV radiation and heated for 60 sec at 130^0. A light-stable 
image is obtained. 

Example 13 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
76 mL per m^: 40 mL of a 10% polyvinyl butyral solution in 
methanol, and 40 mL of a 5% solution of triphenylamine in 
toluene. 

After drying, this material is irradiated as in Example 1 
with UV radiation and heated for 60 sec at 130*'C. A light-stable 
image is obtained. 
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Example 14 

On the same image layer of Example 1, a stabilization layer 
of the following composition is applied in a ratio of 
50 mL per m^: 40 mL of a 10% polyvinyl butyral solution in 
methanol, and 40 mL of compound 6 of Table II in ethylene glycol 
monomethyl ether. 

After drying, this material is irradiated as in Example l 
with UV radiation and heated for 45 sec at ISO^'C. A light-stable 
image is obtained. 

Claims 

1. Recording process with image stabilization, 
characterized in that it comprises the following steps: 

(1) Imagewise exposure with active electromagnetic irradiation of 
a recording material which contains a dye precursor compound and 
at least one photosensitive organic polyhalogen compound in a 
recording layer which is able to produce photoradicals and a dye 
with this dye precursor compound if it is irradiated with 

UV radiation and/or visible light. 

(2) Heating of the photoirradiated recording material, wherein 
the undecomposed polyhalogen compound is converted into a 
nonphotosensitive substance, and, in fact, by reaction with at 
least one of the following stabilizing agents: triphenylamine, a 
weak base, which contains an element of the group phosphorus, 
arsenic, antimony, bismuth, selenium, and tellurium, and a 
a,^-ethylenic unsaturated compound in which at least the a-carbon 



atom is bound by at least one ethylene group to cyan, a 
cyanomethyl group, an acyl group, an acyloxy group, an 
alkoxycarbonyl group, a carbamoyl group, or an aryl group, 
wherein the stabilizing substance is present in a layer which is 
adjacent to the recording layer in order to make possible the 
reaction with the nonphotodecomposed polyhalogen compound during 
heating. 

2. Recording process according to Claim 1, characterized in 
that the stabilizing agent corresponds to the following, general 
formula: 

X-<OM*OM.)^Y 
n 

in which 

X symbolizes an aryl group, CN, -CHjCN, an acyl group, an acyloxy 
group, an alkoxycarbonyl group, an aryloxycarbonyl group, or a 
carbamoyl group; 

Y symbolizes hydrogen, or a group represented by X; and 
n, the numbers 1 or 2. 

3. Recording process according to Claims 1 or 2, 
characterized in that the stabilizing agent is present in an 
integral copier film, in which it is contained in a binder layer 
which is adjacent to the recording layer. 

4. Recording process according to each of Claims 1 to 3, 
characterized in that the reaction of the undecomposed 
polyhalogen compound is brought about by heating the 
photoirradiated recording material above 60''C. 



5. Recording process according to each of Claims 1 to 4, 
characterized by the use of a recording material which, on a 
carrier, contains a first layer which contains the photosensitive 
polyhalogen compound and a dye precxirsor compound in a binder 
which is a vinylcarbazole homopolymer or copolymer, wherein the 
stabilizing agent or the mixture of the stabilizing agents is 
contained in a polymer binder in a cover layer which is placed on 
the first layer from a solvent which does not dissolve the binder 
of the first layer, 

6. Recording process according to Claim 5, characterized in 
that the binder of the cover layer is cellulose nitrate. 

7. Recording process according to each of Claims 1 to 6, 
characterized in that the dye precursor compound is a spiropyran 
compound . 

8. Recording process according to each of Claims 1 to 7, 
characterized in that the recording layer contains carbon 
tetrabromide or a mixture of carbon tetrabromide and iodoform. 

9. Recording process according to each of Claims 1 to 8, 
characterized in that the soft base corresponds to the following 
structural formula: 

Ar 

in which: 

X symbolizes phosphorus, arsenic, antimony, or bismuth, and 
Ar, an aryl group. 

10. Recording process according to each of Claims 1 to 8, 
characterized in that the triphenylamine or the soft base is 



present in recording material in at least an equimolar quantity 
with regard to the photosensitive polyhalogen compound. 

11. Recording process according to each of Claims 1 and 3 
to 9, characterized in that the a,)3-ethylenic unsaturated 
compound is present in the recording material in a molar quantity 
at least twice as large as the molar quantity of the 
photosensitive polyhalogen compound. 

12. Integral copier material which contains a dye precursor 
compound, at least one photosensitive, organic polyhalogen 
compound and a stabilizing agent or a mixture of stabilizing 
agents, characterized in that the polyhalogen compound and the 
stabilizing agent are kept out of direct chemical contact at room 
temperature, but in such a state that, by heating the material to 
a temperature of above 60**C, an active contact is effected, 
wherein the stabilizing agent is triphenylamine; a soft base, 
which contains phosphorus, arsenic, antimony, bismuth, selenium, 
or tellurium; or an a,i8-ethylenic unsaturated compound, in which 
at least the a-carbon atom of at least one ethylene group is 
bound to cyan, a cyanomethyl group, an acyl group, an acyloxy 
group, an alkoxycarbonyl group, a carbamoyl group, or an aryl 
group. 

13. Integral copier material according to Claim 12, 
characterized in that the polyhalogen compound and the 
stabilizing agent are kept at less than 60^C in separate binder 
layers outside a chemical contact, in which the layer that 
contains the stabilization agent is adjacent to the layer 
containing the photosensitive polyhalogen compound, wherein the 
former is brought from a solution into a volatile liquid, and 



this liquid is a nonsolvent for the polyhalogen compound and for 
the binder of the layer that contains the polyhalogen compound 
and the dye precursor compound. 

14. Integral copier material according to each of Claims 12 
and 13, characterized in that the recording material, on a 
carrier in a first layer, contains a vinylcarbazole homopolymer 
or copolymer binder which contains the dye precursor compound and 
the photosensitive polyhalogen compound, and, in a cover layer 
that is placed on the first layer, the stabilizing agent contains 
the ethanol in a binder that is applied from a solvent. 

15.. Integral copier material according to Claim 14, 
characterized in that the cover layer contains, as a binder, 
cellulose nitrate, polyvinyl acetate, ethylcellulose, or 
polyvinyl butyral. 

16. Integral copier material, according to each of 

Claims 12 to 15, characterized in that the dye precursor compound 
is a spiropyran compound. 

17. Integral copier material, according to each of 
Claims 12 to 16, characterized in that the soft base corresponds 
to the following structural formula: 




in which 

X symbolizes phosphorus, arsenic, antimony, or bismuth, and 
Ar, an aryl group. 



18. Integral copier material according to each of Claims 12 
to 16, characterized in that the a,)3-ethylenic unsaturated 
compound corresponds to the following structural formula: 

X - (CH.CH-). r 

It 

in which 

X symbolizes an aryl group, CN, -CHjCN, an acyl group, an acyloxy 
group, an alkoxycarbonyl group, an aryloxycarbonyl group, or a 
carbamoyl group; hydrogen, or a group represented by X; and 
n, the numbers 1 or 2. 

19. Integral copier material according to each of Claims 12 
to 16, characterized in that the triphenylamine or the soft base 
is contained in this material, based on the photosensitive 
polyhalogen compound, in at least equimolar quantity. 

20. Integral copier material according to each of Claims 12 
to 18, characterized in that the a, j8-ethylenic unsaturated 
compound is contained in the material in a molar quantity which 
is at least twice as large as the molar quantity of the 
photosensitive polyhalogen compound. 
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frolrtnlikalblld^ndan photoempf Indliohan riiill«n 



Ulti v.>t<Il»gonMQ Erriniluntt buelnht uich nuf tiln Auf Boiohnungs- 

vtM^Cnhron vMir llrrotul lun|j; ulnett pcttmrtncvnten odur tttnbllUiior- 
t.nn IUMmu, (titn Hlnh a\ia <lnr 1 nformnt t ovHimKiiL^i K<'n Unlluht.unK 
"Ino.; ri r^ I r/iilX kn I b 1 lilnriilnn photoompf Ltiit 1 lotion flntorlttV*^ or- 

In/jKt;i vl Mruii« der rhdtoompriiUlU diktat t dor VurblnduuK ♦♦In- 
tu:)il Ir^nut ^ dlti ddn froLo Hndlkftl nvKAURt: . 

fill dom AiiDdrurk " frtf IrndlUnlbl Idondeo photot^taprind I i chnn 
Miitwrinl", ilmv In i\mv yorl I rt^nndun Honohrnl bun^, vtii'wniJdnt wlrd? 
lot oln photoumprindl icil)nri Hnlorlnl ^(omttlnli Irt dum minduiitnnn 
i«liin dnr photunmpf ind I Inhnn lnft(r«tdlunei«n ciitu* KOgoiiUbor UV- 
lllrnhhinftK und/ode«* eioht liciroa Lioht nuprindi loho , orKttniMQho 
r<)lyhiiloKr»wf>rblMdung lnt» dli» bnl UnllchturiK hlwrmlt Hiofco- 
rudlkMlt} Mi*R<}iiy(t. 

Photo(trnphlecha , fnrbntorrbi Idondo Synt«a«i, diet nioh auT die 
VnrwfMulung olnor 'tiolohon PolyliAlogonvorhlndunK u«d nlnor 
?firbtttorr«Voriitufer|v«rbindun(S gr((nd«ni sind belopielawoio* 
in folKonden Vorbrf«ntliohunB«n botohrifibcin word«n t R*At 

rotland in J. Phot. Sol., 18 (1970) ,33-37»ln don US-Pat«ntfiohrlf- 
t#n 3 102 010 and 3 3VV 167 .In d«n brltiiohtn Pittntiohrlf t«n 
1 151 570 and I 073 3'*5 und In d«n b«lcisoh«n PaUntoohrl/t«n 
771 706 973i 767 339 und 790 3'»0,dl« den brltloohtn Putantan 

m#lUunion 749/70 p UO 349/71i A2 002/71 biw* UO 604/71 tnt- 
iprtohen. 

In all diesen farbttoff blld«nd«n Syate«an alnd Kohlonatoff- 

totrabromid und/odar Jodofoni dla gawtthnlloh varvandatan, 

A-0 1293 

GV 781 

5098 13/1 104 



Pnotoradiknlv f)ro9Ugtn(l«r4 Verbiridun«on» da diofict Vorbltictungun 
eioh duroh dlo Pliototompfindliohketlt rtuHftoiohnon wonn sie 
nit and^mn Vortr«torn iter Klaaaa dor phot onapf indl iohon , 
orKnnlochen Polyhalogftnvorblndungon vargliohon wnrdun. 

Una dar t.Zt. bokannt«n atAbillsltrungfetaohxtlken mooht von 
dar PlUohtlgkait d«o Xohlan^toff tatrabromlda ,dtto von dan nioht 
baliohtatan TeLlan daa Auf xaiohnuncaBatorlaln durch Vardaapfan 
lalcht antfarnt wardan kann Oabravj^th. Blna gdolgneta atobili- 
oationataaporMtup lingt le.H. im U«»roich von 100 bin l^^'U. 

Dla VAxMampfung vun Kohlondtofftotrttbromid in vlnr UmKnbiinK 
(Ittci Ordi vnungiipcinionul A cilellt Jodoch aln Pioljlnffl tlar» da 

V«Tbihdun|i( phyaiolOKlitnh nlcht innrt Int un<l iiln ^IftlK 
I: iftiiMl f iBlart infc (a«.i.BM'Si Dfingftroud Pro|»e»rMon of j.r!n\iiitrlnl 
Nrttorlftlfl, 

Dan Oirtproblom blalht nvich dann nouhi wonn nnn olnn ftndtfr«i 
allgamain varwi^ndoto Otnbi I inatiuniitQchnlk iinwondul, din 
eil(ih nur din F^xtrnktl(>n (l<ir photoompritid 1 1 ohon To 1 yhnl ognn- 
varblndting grUndoL. 

In dar b«knnnton Kxtrnktlontt-Otnblllnatlonntochnlk wl rd <tln 
LBoungomlttttl fUr dla phltoampflndl loho I'olyba] o^.tMivarb 1 ndunK 
vorwandat, wobai dan Lbnungemi ttal daa ULndomitl.ol dar Auf-^ 
Koichnungaaohiobt niuht odor nur achwaoh angraift. Glniga 
liHnungMBlttal wla DlHtbylKtbar kttnnon, obwohl tilo nuagoftoloh- 
nett RxtraktiODaai ttal nindi wagon dar Bxploaionngoralir n^oht 
varwandot wardan. iU^dara goaigiiata fixtraktlonnlKoungnmlt tal , 
dia aur Klaoaa dar flUaoigoDi halogoniartani aliphatinchan 
Sohlanwaoaaratdffa gahSrani aind alt Waooar nioht miaohbar 
und dUrfan nioht in dla Ab%fMaaar galaitat cardan. 

Ka wurda nun aln Auf aalohnungavarfahran alt Dlldotabillaatlon 
gafundani daa falganda Sohrltta uttfaOtt 

(1) BlldaMaalgoa DallohtoD alt aktlvor al^ktroaagnoMnohar 
StratUung alnae Avif laiohnungaaatarialo, daa in einnr Avif-» 
aalohouQgaaohloht aina fa^batof f^Voratufonvorbindung \um1 

0V.7B1 
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alndeotoua •in« photooBpfiDdlioho, organleohe PolyhnloRon- 
vorbindunK tnthUlt, dlo laatAnd* lot, PhotorAdikslt uad 
d»inon 7Arb«toff nit dioatr Farbntof f-Vorplur«nvorbindung 
£u •r&«uK«n, wtnn sie oit UV-*8tr^luhg uQd/od#r Alohtbarra 
Lioht b«Uohtft wlrd. 

(S) Umforauiig duroh ErhltKon dor filotit««ornntEtcin Poljrh«loMn- 
vnrbiuduns in tino nioht-photoc^apfindlichn UubotAnfT duroh 
noAktion Dlt miodo0toao einur dor foIgond«n 0tAbillnior<tn<» 
d«n Bubatanson t Trlphonylanin « oiao '*wolo)ie Dnae'*, diet 
rin Elaa«nt dor Qnippo Plionphori Araan, (Antimun« ViaBUti 
Bolan und Tollur onthKlt, und olno 4 , /S -Mthjrlanlaoh unsa- 
nMttiisto Verbindung, in wolchor mlnd^^tono dan « -Knhlon-* 
ntoffatom von mlndontoha oinar Xthy^lGngruppa K^bunde^n iat 
und jflHAr nn Oyan, min^ OyAnnathylgruppo , oln© Aoylgruppao 
sins Acyloxygruppo, olno AlkoJLycarlionyliSjnippo , ein«» Oerbr- 
mnylgruppa odor oinn Arylgruppa, wobai dla atnbillniarandcn 
Oubotanaan in alnar Ochicht vorhandan alndi dio dar Auf- 
■aiotuumgnnohioht banachbart iat, ua bois Erhitaan die 
RoaktLon mlt dor nloht-photoaoruot; y,toa Pn lyhnlogonvorbin- 
dung orrnHgilohan. ^ 

Untor daa Auedx*uok *'woioho IViaa^ vorittoht nan in dar vorlia- 
Rondon Krflndmig aina Bubatant, daran I^garlthnua dar Hoak- 
tionagaaohwindigkaitakonatanta dar Haaktion dar Vaaa ait dna 
Trane-Pt-(0^II^N)20l2-KoBpIox grttaaar ala 3 iat. Vaioha BaaaDo 
dlo diaaa Eiganaohaft habon, wardan in BoUnoa, 1^1, 172*177 
(1966) und in J .Ohaa.Eduo . , ^1-^87 (1966) banohrieboni 
inabaaondara in Taballa 3 daa Artikalo "Aoida and Baaaa, 
IIBAD'* von Ralph 0. Paaraoot 

Dia vorliaganda Brfindung batrifft auOardaa ain in^^griartoo 
Kopiaraatarial,in daa dla photoaapf indlioha Polyhalogtn- 
varbindung und daa Stabiliaiarungaaittal Hainan dlraktany 
ohaaiaohan Kontakt bai Rauataaparatur (20-30^C) haban,Jadooh In 
ainaa Zu. tand vorliagan» in daa aktivar Kontakt bawirkt wird, 
wann aan daa Natarial auf alna Tamparatur obarhalb von 
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60*0 erwizvt. 



B«iB int«tri«rt«n KbpitrBftt«ri«l0jftoB ktfnntn vtrBoh^^dent 
T«ohnlk»n •ng«w«dt w«rdtn, u» dl« Polyhalogenvtrblndung untJ 
d«a aublllil»run««»ltttl unt»r 60*0 •uO«rh«lb von •ktlvoa 
ohtBiBoh«a Kontakt lu hiilttn. B«l«pl«liwel«« indta mmn 
■lnd«st«ni d#r RMi«n»l«n In IUp«»ln od«r Trttpfohtn 

•lntohll«»«t.dU Alnt Sohalt od»p HUll. tu. •ln«a K«t«rl«i 
hab«n, nor««Urw«lM •in poyla«r«« .K«t«ri«l od«r W«oh«.d«« d«n 
dlrpkt«n Kontakt alt dt«,And«r«n R««c»ns varhlndtrt. Dl« 
{Up«»i»eh«l»n od«r TrttprohtnhUll«n w«rd«n durch Krw^naung 
s«rri8a*n od.r •rw.loht, woduroh dio R»M»n«l«n in •Ktlv.n 
Kontakt tr«t«n kOnn«n. 



R«vor»ugto int«8rl»rto Koplar«»t«rlftll«u BcemUfln (Ssr vorlURon- 
dan Erflndung •nth«It«n dl« photo««prin«lll oh« , orgnnlBOhi* Toly- 
hal08«nv«rblndUBg und d«n Stabilltator xinfr 60^C auOvrhNlb 
ntt oh«Blsoh9n KontBktoa In s*tr«nnt9n Blndomltt*l«ohioht«n, in 
d»n«n dl« Sohloht*di« don 8tttbiIi«iitor •nthlllt,a«r di« Polyta3D|BV- 
VBTblmlung onth«lt«nden flohloht b«n«ahb«rt int. Olo wird nun 
•Iner USaung In tlft^r flUohtlgan riUaaigkeit okngelixaoht, «Uo 
•In Nloht-LUaungMlttal fttp dlt Polyhalognnvorhlndung und rtnn 
Blnd««itt«l dftrat«llt, dU In d»r Blldaohloht vorhandan alnrt, 
dio dia Polyhaloganvarblndung und dlfl FarbBtpff-Voratufanver- 
bindung aathAltan. Una yoraaitig* R»ftktlon wird wlrkaoa d«- 
duroh vaiteindart, daa In ainar aratan Oohioht auf dam TrM««r, 
a.B. ainas Harttrfte^r, daa AufialohnungaBatarlala aln Vinyl- 
oarbaaolbOBopolyBBr- odar -IMaobpolyBarlnat-Blndaalttal « daa 
dia fartatoff-VoMtufanvarblnduni, •.B. alna Dplropyrauvar- 
blndung, und dia Polyhaloganvapbindung anthKlt und In Hthanol 
odar KathaAol nloht odar nur aohwach iBalioh lat» aufgetragon 
wlrd uaAdar at«blliagtor Id poly««ron Blnda»lttal anga- 

braoht wlrd, daa In Ithanol aahr gut IBalioh lat. Bavoptugte 
BindaBlttal fUr dia Dackaohioht Bind Oalluloaanltrat , Poly- 
vinylaoaUt, Xthyloalluloaa und Pol/viaylbutyral . 
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k8nn«D d«r VloyioarbfttolpolTatr- od«r -Hiaohpol7««rtiatflla' 
■elbtt, d*r di« farbatorf-Vorftuf«nv«rbindunB und dla Poly- 
halofanvarbinduna anthMlt, ala Untarlaga dianoni voraucawaiaa 
«Ard dlaaar >dooh auf alnan lUcht antfantennihitJHbaatMrdlfin fila 
ttufiatragan, a.B. ainan PoljaatarfilB, voraugawalaa alnan 
Poljlthjrlantaraphthalatfilm. Paa Varhlltnia von Vinyloarba- 
yiol-HomopolyBCran odar -Hiaohpoljaariaat aur farbatoff-Voratu- 
ranv^rblndung intagriartan follaoaatarlal leann etiriaohan 
fltwn '^0 bla 2 Oawiohtatallan Poljnaran au 1 Oawlchtatail Parb* 
iito rr-Voratufenvarblndunn liagane 

nait Trlphanylaaln und dar "Walobbaaa^-Btablllantor alnd vor- 
CMgnwoltto aindantann in KQuimoIarar Hanga baftU^Uoh dnr photo- 
ftffipf imlliehen Polyhalcgsaverbindung ia Auf aalchnuhgsssatsrial 
vorhandan. 

bl« molara Kanga dar ,^-Kthjrlanlaah ungaaXtti^rtan Vorbindtmg 
let vortugawaia« iwaimal grttaaar ala dla oolitra Mengn der 
photoampflndliohon Polyhaloganvarblndung lo Auf ael ohnunKs- 
natarlal t ^ 

Wonn Waiohaaohar In tl«r flohloht, dU daa Trlphonylnaln, dlo 
"Wolohbaaa" und/odnr •<,fl-HthyUnl«ch ungaoKttlgfco VorblndunK 
onthUlt, varwendat wordan, no glbt aan d»m,)«nlRon d«n Vorr.ii{5i 
lUo diifl Aufaalohnungaaatorlol nloht op»k aacht.n, iiloo denjn- 
nlKon, di« alt daa Ulndaalttal , a.B. Oallulonwnltrnt, vor- 
trMglioh alnd. Dar Waiohaaohar aollta dcnliaUi Im aolbon 
LUaunKnaittal wio dan Blndaalttal Ittollch alnd. Kr nolUw 
bol noraaian Lngorungabndlntoingau la woaantllchnn nicht ntJch- 
tlg nnln. Ooulgnata Uulohaaehar fUr Oal luloimnltrnt nlivl 
rolyalkylonglykoi uml KAapfer. 

Miiuciuloni gMMlnTirttt Ulnb I U imt oimmj dt»ii "W«»l« hli{imM»"-r.yi)n .ii>i- 
' Kltimnnto PhOHphor, Armm, AnMmdri iuli«r Wlfi.-i' fiit .,|»r. .-h.':i 
/l(»r rnigondon UtruM upf^rmMl ! 
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Ar 

■ ^ X<*r . 
, ■ ^Ar 

In d«r ^ 

X Phoaphor, Ara«a, Aatison od«r Wiaaut, und 

Ar aina Arylgruppa, a.B. alna Phanjrltruppa badoutan. 

Dla Vorwandung aolohar Trlarjflvarbindungan in nlnar photo- 
ampfindUohnn fUaobung, dla alna Lauko-FarbatorfvarbindunR 
und alna photoaBpfiDdlioha, organlaeha Haloganvarblndung ent- 
hUlt, iat aohon in dar brLtiaohan Patantaohrif t 1 1f>1 0^ 
bf*i«ohriaban wordan* 

Hovuri^.ugta atabilisieranao mttel tlaa ''Uaiohbaa«n"-Tyii« wnr- 
ilon In dor folgandan Tabellq 1 mit Ihren Btrulitwrforsnra, 
■lem BohDalapunkt und ait Hlnwaiaon auf ihra llarntAl luiifj; mh- 
gagaban. 



Tttballa 1 



Nr. 


BbruHturfomnV 


fJohma).*' 
punttt 
odar 
Bledft- 
puiikt 
CO) 


Itorotollungn- 


1 


(IIO.^>)^i».H^,0 








IMToLf Ini .Ut-r. 

( I'jt.n 


5 


J *• ^ 






(|[>0 noi 


W. H.ivl i'n, 
Chfin.Llin: . , 'V>. '' 




i<:>)\i;b 






•,«<> 


i;. lu.M , *'<>».■ 
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5 




i2y 

■ 


J.O«n.Oh«B. 

U.O.8.R. 16 

777 (W6) 


6 




b.p. 

(12 M 

H«) 


H. L«io«tt«r. 
Org. Ojmth •Colli 
Vol. II, 23a 



;Sur •rMndung«K»K««tn V«rw«ndans gtoigneto -Vthyl«ni«oh 
linKosUttlgte Vtrbitidung«o •ntopreohan dur folgsnd^ni •llS«B«ln«n 

PorB«il I . 

S-(OH*C!l-)^Y 

in dor bctd«ut«n i 

X oici« Arylgruppo, t*Bt Fh«nylt OH, ^OH^OIit •irK^ AoylKruppe, 
n.B* B^nsoyl, •1d« Aoyloxyffruppo, oine Alkoxyourbonylgrupp^/ 
eino Arylojcyoarbonylgrupp* od«r •Ino Onrbaaoylsruppoi 

Y Wefinorstoff odtr minm d«r vint«r Z •rvUhnttn Orups^oue und 

n di« ZahloD 1 odor 2* 

Bovomuctti ung«iiMttlfftt Vorblndungen w«rd#n in dnr folKondtfin 
Tabollfi 2 ait ihr«o Btrukturforaoln, dea Oohaoiapunkt und 
•it Hin««ia«n auf ihr« Harfltallung angtigobane 



Rr. 


Btrukturfor««l 


punkt (bp) 
od«r 
Boha«lB- 
puBkt (ap) 
In '0 


H«rat«llunes« 
boBUSDfthn* 


1 




(bp) 7B 


O.Honr«Ui Bull.Ooo. 
Ohia.fvano* (^) 

22. 903 


3 




(bp) 7a 


▲.Sladkov, J.U«n*Oh«ae 
U.B.8.ll.,|i,439 (IW) 
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3 


OH-iOH-OHgON 


(bp) 


118 


P.OrujrXttDta, Bull. 
Boo.OhlB.Btlsd 31 » 

176 


4 




(Bp) 


125 


B«ilflt9iD, E IZ 

VOlO V">**^/» P5f 


5 


-OH-OH-OII-OM- 


(bp) 




BsllBttin, E II 

Vol.5 (1943), 589 


6 


<;>-0H.0H.j;.o, 

0 


(bp) 


59 . 


4 Boilttsln, B ri 
Vol.? (1'>*8), 425 



Dirt (jboneivKhnt«n OtAblllsAtorsn, dia li^sondera vortelilmft 
ill Vurblndunft mlt KohI«n«tof ft«trabroa5d vcrt^andot warden, 
nlrxi nuoh bet dor Qtabil iaierung von photonnpf IruUiohoD 
Mnlrt lallnn wirksam^ di« photorapfindl icho , orKnninchci Poly- 
hologonvurhindunsen ^nthalt^ni die niohl KoiilenttiorrtotrAbrotnld 
olncl. 

Photoompf indl ioh«, orgtaiisohn PolyhnloRonvarbLndungoni die 
duroh Ronktion Bit d«n «rwlLhnten OiAbil 1 ngitoron oinci voroin- 
derte Photoempf indliohkolt ergobon, Tnllon unter die folgende 
allgomelnen yot^nol die Kohlenetorrtotraihroinl d oincuhl Icp&ant t 




worin bedeuten t 

A| 1), X und Y Jedee eln Helosenatoe t^ie '^Mor, Broa odor Jod. 
Oder 

i^itieo der Radikale A, X Oder Y eloe Alkylgruppe elneohlloee- 
lioh eioer eubat ituierten Alkylgruppe, s.D. ein halogenaub- 
•tituiertea Alkjlradikal ^ eln Hydro^^/slkylradikal oder eLn 
Aralkylradikal, s.B. Benayli eine Ohino^alingruppe» eine 
Arylgruppei eine aubatltuierte Arjlgruppc^i eine Ajroylgruppe 
Oder eine Arylaul fonylgrupjpe, und die anderen Radikale Chlof, 
Bros Oder Jod oder awei der Hadikele A, U, X oder Y atellen 
oine aroaatieohe Aoylgruppe daTi ft«D. Bonnoyl , und die anderrn 
Radikale Ohlori l^ro« Oder Jod. 
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lUiMnndart. s««lgn«t« V«rtr9t9r, di« dl«a«r allBMalnan For««l 
•ntapr«Qh«ni slnd organiaoh* Haloganld*, wi« Kohl«natofrt«tr«- 
iiromid, bromofora, Jodofora, HaxaohlorHthan, KaxabronHthan, 
PnntrtbroBUthan, 1,1,a,2-Tatrabro«Mthan, • .•.•-TrlbPOBaoato- 
phnrioM, « ,«,«-TribroaaathylffulfQDylbtniol und Ihra ohlor- odar 
iiltro-iiubatltulartan Darivate, TrlbroaMthanol und dla 2-Trlbroa- 
iiiolhylohlnoxallnvart)indungan, dla in dar balglaohan Patantaohrlfl 
,">V 14 > baaohrlaban aind. 

ULo roltr,andaQ Balapiala varanaohauliohan diis vok'Heganda Sr- 
riiKluiiKi olina aL« Jadooh hlarauf tu baaohrVnkan. Dla Angabon 
rrtf Tftilti, Proaantalftaa und VarhKltnlaaa aind, wann nlchtii 
timliii'fin nnKngaban, Qowlchtaangaban* 

^4 Tnila Kohlaaatofrtatrabromid, 2^ Talla Jodofoinn, TaiU 
>riothyl»dl-^-naphthoaplropyran, 100 Tall© Poly-N-vlnyl- 
oarbasol, 2 Talla Sllioonbl, U\ 1<>46 Tallan Trlchlorilthyl-n 
und 13JC Tallan Mathylanohlorid galtfat, wardan f(Ir ilon Auf- 
trag <l«r Blldoohloht A auf olnan PblyMthylantcrophthnUttrMtsor 
Im VnrhKVtnla von 9$ ai pro n . v<^rwandal. 

Din HlublllniarungattCliicht U wlrd auf dla nuhlcht A in 

olnea VerhKltnia von 50 b1 pro und dor fol^anJan ZuMammi»n- 
«>«<i/,tjii« aufgatragan i 50 ml nlnor 5 J*ig»» LBa..-/ von Cnllulono- 
nitrnt In Xthnnol und *>0 ol alnor 10 9(igan MJimn« von Trlphonjf 1 - 
otLb^fh in XthylanglykolBunoaethylUthor* 

Naoh don Trooknen wlrd (Unaaa datorial 20 u nit UV-Utrnlilunei 
in olnoB Aallnit Bii (llandalnnaao)-Din«okopii«rKnrKt mlt olnnr 
UV-Lnape von 1000 Unit bolioht'*t uiut wild M n bal I^^O'C («r 
hittt. nan nrhKlt «la I lohtutnbt Mild. 

Aur till* Klolchd Ulldaohioht wiu in Hnlniiliil i wu-i «>irio Mt.fi^ 

blilnl»rungnuol»i''hl lit i»1»ob VoihUl t.nlu V )n V»' ml pi .a' 

»li»i' t'olKwU'lwM ZuiiaaannMalKUi.K «iilK«ti'jm.iii » •>> «l mIiw' 1 • .^i^.i'm 
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Xthylu«lluloa«ltfauBg in Dioxaa und 90 al alnar 10 !(ig«n Trl- 
phaoyiiitibiDltfauat in IthylanglykolaonoavthjlHther . 

Naoh (!•■ Trookntn «ird 4i«o«8 Hatarial alt UV-Otrnhluns ^ie in 
Baitpial 1 b«li«bttt uad 50 • bei 150*0 (odar 90 a bai 120*0) 
arhitat. Man arhtfit aio liohtatabilaa filld. 

Auf die glaioha Blldaobioht das Baiapiala 1 wird in ainao V»r- 
hHltnln von 7C> al pro a aina Stabillaiamnsaaohioht dor 
rol()(and«n ZuoaoaaoaatsunK aufgatracan i 50 al nlnnr 10 Hiif^nn 
k*nlyvinylbutjfralltfauhg in Ithanol und 50 al oinar V Itigan 
Triphonjrlntlbinltfeunc in IthyienslykolaonoBathylUther. 

Nnoh dfia Trooknao wird dlaaaa Hatarial «!« in Bolnplal 1 be- 
lloht«t und 6 a bai 150*0 arhitat. Han arhKU niu Huhtstn))! 1 nti 

Auf iLle glaicha Blldflohloht wio In B«iapinl 1 wlrd In ninnra 

2 

VorhM.Ltnia von 152 ni pro a aina StabLliuicirunitiinchii-. hi 
(Itir folganden Zuaaounanaataiing aurRatrB4|an t OO ml olnnr 30 !^lK«n 
i'oiyvinylaoetatibaunis in Hathanol \ind 50 al oln(«r 1»? 9(1k<*» 
TritolylatiblnlHaung in Ban to I . 

Nnuh daa Trooknfn wird diannn Hatarial t/l« lii Bnlupl«>l 1 Mld- 
BKanivt bnllohtat und 40 a bei 150*0 arhltet. Han «irhKlt. r>li) 
ittabLlea Bild. 

kut die gleioha BildAnhloht wia in Helapiel 1 win! m elncm 
^erhXltnin von 1!)2 al pro a"* eine Btabil iul erun(r.it»M:t) l> tt< 
dt«r rolgenden ZunaaaenaetBuns aufgatragen t t>0 al riniM- ..o 'V 
iK.un Onl Luluaunitratlbnung in Hathiuiol und '.•<> i<'^' «'ln<>r iu ^- 
i^ou Uiphony 1 aelpn.dlUnuug in nethunol. 

i ich dea Trouknen «1 rd diaaeu Material »le In Bi<iiiplcl i ; i<!- 
a^ifttnlg ttaichtet und ^ a bei I50*(: orliit At . Min urhllit (<••. 
1 ichtetubl I'ui HI id . 
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Auf dl« cl«loh« iildsohloht wi« in B«iipl«I 1 wird in filaaa 
Vnrhllltnia voD 1^2 ml pro tlna Btabilitiaruncaaohioht 
d«r fol8«a(l«h Zu«au«ns«taunc aufc^tragci; i 90 al ainar 30 9^- 
Igen XthyloalluloaalOaung in Ithanol .und 90 b1 ainar 12 %iean 
Propen-9-nitrill0aun8 in Ithanol. . 

Naoh (Inn Trooknan tfird diaaaa Hatarial Wia in Baiapial 1 bild- 
nVaalR boliuhtat und 49 • bai 130*0 arhi tat. Han orhHit olu 
llahtntabllaa Bild. . 

Aiif din Kltiioh« BildAOhloht wlo in Boiepl^l 1 ulrd In oinnm 
VwrhKltniii von 132 ml pro a mLnw StftbiliiiorunRcinohicht 
(lor rolg«nd«n ZuaaBm^noiitiuhe aufg«trA0(<in i ^ ml nlnnr ?0 
Lgon PoLyvla/l«c#tfttlB0un8 in Ithanol und 30 ml olncir 10 %iRon 
TriphnnyiphoaphlDlBAung in Methanol a 

Naoh dam Trooknan vird diaaaa Hatarial ait UV-fitrahluntt bild^ 
aUaaig boliohtat und 40 a bai 150*0 orhitBt* Man orhKIl ain 
liohtatabllaa Bilda 

Bin PolyUthjrlantaraphthalattrKgar von ainar lltMrUa von 0,10 uuo 
tilrd In oinaa VarhKltoia von 76 al pro a ait dar folf^ndnr 
ZuaaBBenaatiuns baaobiobtat t $0 al ainar 10 ^ig<>n, phanoUooh^u 
ilarilbaung in Nathanol und 30 al ainar 6 5tlB«n Triphanjrlnlibln- 
ltfaung in Xthylanf lykolaonoaathylHthara Auf diaaa Btabillnie- 
rungaaobioht vird aina liohtaapfindlioha Bobioht dor Zusaer^Qn-- 
tat tuns von Bohicht A daa Baiapiola 1 auf|(atrasan, jadooh xn 
ainaa VarhUltnia von 132 al pro 

Naoh daa Trooknan wird dlaata ftotarlal ait UV-Btrahlung bolioh- 
tat und 2 ain bai 130*0 arhitat. Han arhlU ain atabilca BLld. 

Baiapial Q 

Bin PoljMthylantaropbthalattrlfar von ainar BtKrka von 0,10 aa 
t^rd in ainaa Yarhlltnia Yon 132 al pro a^ nit ^tr folg^ndan 
0Va78l 609813/1 104 



Suitnmmond«tr.ung bf»ischlohtot i 12 Toil* * ,«,*-Trlbrooohlnoxallr.r 
2, 12 Ti>llf» 5-Mothyl-di-/i-nftphtho«plropyran, 50 Tallr Poly-N- 
vlnyloarbaiol, 1 Tell Bllloonbl, Rolbat in 1446 T»i Ion Tri- 
ohlorlithylon undi-1556 Toilon Mothylonohloria. 

* 

A\ir diooo UilrtMohicht wird oino Stabi 11 oiorungsoohiuht In rlnom 
V«rhKltnio von Vf. ml pro m*' und dor folgondon ZuunoBonnotBunii; 
nufy«trttKnn i 50 ml olnor 10 %t^«ri Triphonylnfciblnlbnung in 
J^LliylunKlykolmonocothylMthot; und. 5P ml olnor 10 %if,pu Xthyl- 
<:i> 1 lu.l odolUnunis in Mothnnol. 

Nn. h itnn Trocknnn wird diooun Pbitorinl oit UV-atinh lung hfllchtot 
un.l n » \>ni laO^C nrhltBt. nkn orliKlt oin Urhtntnbilnu lUId. 

Kin l'.ilylUhylpnloi»;;»»ithttliittrMKiir von tilnnr Olark« von 0,10 loa 
wli in oinom VorhHltrdii von 1^2 ml pro m nit dov rolgnrulnn 
/.uHrtmaontiotrunK bowohichtot t 15 Toiln KohUnntof f totrmbroroiit , 

Tnilfi Jodoform, 15 To I In 3-Mothyl-dl^-nnphthooplropyrfin 
Mill Ifnrbnlof r-Vorutufn, 1,5 twllo Mlohlor'n Koton, 50 Toiln 
rolyiityrol , K.«»ltJnt In W»4f. Tnllon TrlehlorHthylon und 133t» 
Tollnn Mothylonohlorid. / 

Auf dloMO lilldoohluht wird «int» OtftbiUnlorunKnonhlcht in 
olnwm VoihJiltnio von 7€» ml pro m^ und dor folgondcn ZuiwimnnMi- 
:5oLRiinR ttufeotriBRon i 50 al einor 10 ftlgoii Trlphonyl nt IMn- 
JBming In Xthy I onglykolmonoaothy IMthor und 50 ml olnnr 10 %lgen 
XthyloolluloiieiUaunK in nothitnuU 

Nuoh doB Trooknon wird dioaoK Hatorlil alt UV-fitrfthlun« bolioh- 
ttt und 50 n boi 150*0 arhitst. Mah orhUlt oin liohtotnbi Ion 
Mia. . 

Kin rolyKthylonterophthaUttrKMr vou olnor StXrko von 0,10 am 
wird in oin*B VorhHltnlo von 152 ml pro a* ait dor folRondnn 
^uiiABBonootaung booohlr.htot i ifO Toilo Kohlonntof ftotrnbroaltl , 
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25 Tei.d 4-p.OlB«tbylMiino«tyrylohlaolln ala Farbatof f-Vorttuf«, 
30 Teii« Poijratyrol, galttat In 1446 Tallao TrloblorltthjlaQ 
unil 1336 Tsilan Hathylanohlorid. 

Aut' illaae Uildaohioht wird aina Stabiliaiarxmsaaohloht in ainaa 
V«rhKltnla von 76 al pro und dar folcandan ZuaaBaaoaatauag 
ftufKotrAtfau i ^ al alnor 10 Mgan Trlpbaoylntiblnltfaung la 
Xthylnnclykolaonoaath/ltfthar uad 30 nl alnar 10 Klgaa Itbyl- 
I'p Llulobolttaung la Natbanol. 

Nnoh (1«D Troaknan irlrd diaaaa Haterial oiit UV-8trahlunR bal.iob<=' 
t(Dt Aiiirl 1 min bal 150«C aphlttt. Han artiHlt ain liohtatabilaa 

una. 

Auf <lie slffloha Bildaohlcht t#ia in Baiapial 1 wird in ainae 
VnrhKltnIa von 30 al pro a^ aina BtabiUalarunganohloht 
(tor folsendan Zu«aaaanaat ■u>;8 aufgatragan i 33 al alnar 10 %~ 
lK«n Polyvlnylbutjralltfaung In Platbanol , 10 al Sthylanglykol- 
moiioaAthylttthar und 33 al alnar 3 fdgan Lbaung von Varblndung 
d«ir TabaUa a In Toluol. 

Narh dta Trooknan wird dlaaaa Hatarlal wla in Bc»lapl«>l 1 alt 
UV-8trahlunk bollohtat und f.0 a bal 130*0 arhibnt. Man arhMlt 
altt ) luhtatabllaa Blld. 

nnlanlal 19 

Auf dla glaloha Blldaohloht wla In Balaplal 1 wlrd In alnaa 
VarhKltnla von 76 al pro a* aina Btablllalarungiiaohlcht 
«tar folgtndan ZuaaaaanaatBung aufgatragan i 40 al alnar 10 9^ 
Igon PolyvlnylbutyrallHaung In Hathanol und 40 ml alnar 3 1^ 
Igan Lttaung von Trlphanylaaln U Toluol. 

Naah ilaa Trooknan wlrd dlaaaa Hatarlal via in Balaplal 1 alt 
t;V-Otrahlung ballohtat und bO a bal 130*0 arhltat. Hon arhUlt 
aln liohtatabilaa Bild. 
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Auf di« t^tfioh* Bildaohiohe «i« in B«iapi«I 1 wird in •iD«B 

VerhKltnii von 90 ml pro a •ia« ■tftblliai«ruac«tohioht 

dur fols«nd«n ZuiABa«at«tiung •ufc*tras«n t 40 al ftlnor 10 %- 

igen Polyvinjrlbutjralltfaunt in H«tb«BOl und '40 •! •ia«r 5 
Igan Lbauns von Vorbinduns 6 dar Toboll* 2 in Ithylooglykol- 
usotioBothylVthor* • 

Nnch dea Trooknon wird dloaoa notorial wio in Boiapiel 1 nit 
UV-atrnhluniK btliohtot und 4^ • b«i 130*0 orhitit. Han orhVlt 
nin lii)htat«bil«« Bild. 



( 
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Patent aaiprUeha 

1. AufftvlohnuAgivtrffthrtB mit BlXdatabillgivrunc, dtduroh 8«- 
Htnnivio.^JXft , dasa fol«aodt Sobritta upfaOtt 

(1) bildBHaolcttt Ballehtan ait aktivar alaktroaasnatiaohar 
Strivhlung aioaa AufaaioluiungaBatarlala, daa in ainar 
AufBalohnungaaohloht aina Farbatoff-VoratufanvcrbiDdung 
und DlndaotaDa aina phbtoaBprindliohai organlaoha Pol/- 
Malnoptivarbinduiig anthKlt, dia laatando lat, Photora- 
•iikala und alnon farbatoff alt dar Parbatof f-Voratufan- 
verbindimg au araaugan, waon aia ait UV-Otrahlung und/ 
Oder aichtbaraa Lioht baliohtat wlrd, 

(L) Crhlts(tn daa photobaliohtatan Auftaiohnungaaateriala, 
woduroh dia nioht-iaraatata Polyhaloganvarbindung in 
olno nicht-photoaapfindlioha Subatans uagtiwandelt wird, 
und «war duroh Raaktion alt aindeatana ainea d«r folgan- 
den Otttbilialarungaaittal i Triphanjlaain, aint waioho 
Baao, dio aln llaaant dar Oruppa ftioaphor, Araen, Antl- 
Bon, Wlaaut, Onlnn und Tallur anthMlt, und aine «l,^-Kthyl 
niaoh ungaaMttigta Varblndung, in weloher mindnstana daa 
«t,''^ohlenetorfatoa von wenigatano ^Inar Rthjriangruppa 
sebundan iat an Oyan, aina Oywiaath/lgruppa , aina AoyU 
Rruppa, aina Ap/loxjrgruppa , aina Alkoxyoarbonylgruppa, 
tlna Oarbaaoylgruppa odar aina Arylgruppa» wobei die 
attabiliaiaraoda Oubatana in ainar Sohioht vorhandtn iat, 
die dor Aufiaiohnungaaohioht banaohbart iat, ua bela 
ErhitBen dia Raaktion ait dar nioht-photoaerootBten Poly>° 
, haloganvarbindung au araBgliohan. 

2. AufieichnungBvarfahran gaatfaa Anapruoh 1, daduroh gahann^^ 
saiohnat, daaa daa Btabiliaiarungaaittal dar folgendan, 
Allgtaainan Foraal antaprioht t 

n 

in dtr badautao i 

X oinn Arjrlgruppa, -OR, -OH^jOIl, aina Acylgruppa, aina Acyl- 
oiygruppa, aina Alkoxyoarbonjlgruppa, aina Aryloayoarbonjrl- 
firuppa odar aina Oarbaaojlgruppa, 
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Unnaorntoff od«r «in« duroh X darsoetsllto Oruppe, und 
n ditt Zahivn 1 odtr 2. 

3. Aiit'/.niohnunisavorf ahron KoaKaa Anipruoh 1 Oder 2, dnduroh 
F.okonneAlchnet, dual das Btabilifllarungami ttal, in einar 
Intii^rnlAn Kopiorl'olio vbrhandan iati In walchtr in 
n.iiior BinduaLttolHclil'Cht anthaltftri int, dio dor Auffoich"- 
nuit^ndohioht benaohbart iat*: 

• Aur..Michn\inKtivorr&hr<tn KfiaKsn Jodom dor ^upHlchn 1 bin 5« 
(!ni1\w*oh Kukonneolchnrt , clnno dlo Umnetr.uiiK dor nlcht-Kor- 
iirL.'.twii PolyhnloRt»nvcrblndunR»<l«<i^»'oh bowlrkt wlrd,daB mnn 
dtts p»>9tob9liohtot« Aufx«iohnun«{afflot«rUl Ubar 6o"C oi^Mrmt. 

fs, Anr -t* i nhiuirt(^nvnrrahr0n RnmUim Jodom dc>r AriAprUchci 1 h\n ^» 
ftkonrisolohnot duroH dlo Vci'v^ndung ^innm AufMic^inunjiaaattrl- 
•laidAB ttuf oinam TrMgor ein« vote flbhfci)t viUiMISdio Itv alim HLnd»- 
iDlt tttli dan oln Viny ic«rbttBolhomopolya<»rcii odor -Mischpoly*- 
mcfPiifiit lNti di« photcifmprindlich* PolyhaloKonv<»rbindun(!( 
un»l ttlno KArbnt'oir-Vorntur^nvarblndunK nnthUlt, wobol dnn 
fUnbl Unloninnuoi ttol otlvr dlo MittohunK dor Dtnbl 1 i nl ^run«M- 
»pllt.cil In olnrm pnlymortm UindMDLttol In oinor DacknoUioht 
onthnlton Int, din nuf dor orflton Uohlrht nuit ninom LBovmRM- 
mlttol rtMp.nbracht wlrd, dan fUr dift« lUndnDi tltil dor orolnn 
Ochicht rilcht IKoond Int. 

T). AufKoichnvingiiVArf ahron KOBXm Anaprunh li« dnduroh Knknnn^ 
Kolohnot, dnou dno lUndonlttol dor Dockuohioht Conuloho- 
nitrot iott 

7« Auf ftnlohnunsBVorrahron RoaMafli Jedott dor Anaprllcho 1 bis i>, 
daduroh KokeimiiuiQhnot , daaa dio Farbatorr-Vorptufonverbln- 
dunf olno Opiropyranvarbindimc iat. 

6. Auf aoiohntingavorfAhroD KosMaa Jodoo dor AiiopHloho 1 bin 7i 
daduroh sokonnroiohnot , daaa dia Auf aolohnunBaachlobt Koh- 
lonntof rtotraUroBld odor aino HlaohunR aua Kohlanatorrtatra«> 
brottld uiid Jodofor« ODthVlt* 

•\ 

uv.vtn 
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9* AufiAeiohnunisivtrfahron 8*aKai J«Kl«m 4«r AnsprUob* 1 bis 0, 
Uadut'oh «(«k«nnt«laha«t I daaii dio weloht Bat* dtr fole^ndea 

ntrukturfora^l 'aDtoprloht t 

■ X-Ar - 

... ^Ar 

In (lor I 

X Fhoaphor« Arncvn, Antinon odor V/inaut und 
Ar t*lno Arylgrupi'C lortttellt. 

10. Aur^itiohnunKBVCirftihran sofiXoa Jddos dor AnuprUche 1 bio 6| 
(ladurch guRonnifiolqhnot | dnon dnu Triphttnyiamin Oder dio 
wi'lcho Unoo Lffl AufnoichnunRtfrnatorifil in alndoittone olaor 
Mr|ulmolnrou Monist) hlnoiohtlioh dor phut otimpf indi Ichnn Poly-- 
hMlO|Sctnv«rbinduri(S vorhnodou ieto 

1 1 . Avirrioichnun^.nyorfahron gosKoo J^dos d<tr Annpi*Uoho 1 und 5 

bio 9i dftduroh K^konnnoohnot, dMOO dio a ,/l -Uthyl oniooh ungo- 
oHttigtu Vorblridung in Auf aolohnungnttotoriiil in tiincvr molaron 
(longo vorharidon int, die alndootono swoimal grHooor iot nio 
dio molnro Mongo dtir photoompfindlio^i9n Polyhnlogonvarbindung. 

tntograliTA Kopiorautoriol « dao oino Varbolof f-Vorntuf onvor- 
lilmlungi mindofiton»i olno photoompflndl lohe , ort^Aniocho Poly- 
hnlpgonvorbindung und oin Btobilioioningomit tol odor olno 
MLachung von Utabi llaioruogaBittoln onthHlti daduroh gokonn- 
aetchnoti daan dio Polyhalogonvorbindung und dna Btabilialo-- 
run«Mgiitt«l boi RAUBt«aperatur Mtehfllb alnM dlxakt«nohcBlaoh«n Kcb- 
tBkUa phittin w«rd«n, j«doub in aolob«B 'iftuotAnd, daao duroh 
RrwHrsen d«a Hatorialo auf •ln« Teaparatur von Ub«r CO^'O ain 
aktlv«r Kontakt bawlrkt wird wobti das BtnbiUBiorunKaalttal 
Triphanylaaln, aint waioh* Baaa, dia Phoaphort Arsfln« Anti- 
Don, Wiaautt Ovlan odar Tallur anthKlt odar «ina « t^-Uthy- 
litnlBoh ungaaMttista Varbindunf iat, in dar aindnatana daa 
0l -Kohl ana toff atoa von wanigatana ainar Ithylansruppa an 
Gyiuii alna Cjranaatbjflcruppa, alna Aoxlgruppa, aina Aoyloay- 
Kruppa, nJna Alkoxyoarbonjrlgruppa, aina OarbciBojlgruppD odar 
• aina Arylgruppa gobuodan iat* 

Qv.vai 509813/1104 
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13. Int«cr«l«s lCopi«niAt«ri«I fvaMai Anapruoh 12,dadureh g«« 
k«nnii«iehn9t» data dia Polyhaloganvarbindunc und d«a Btabi- 
liaiarunfaalttal bai wanlgar ala 60^C in gatranntan Binda- 
■ittalaohiohtan auOarhalb alnaa ohaalaohan Kontaktaa ga- 
haltan vardaniln danan dia Sohioht, dia dea Stabiliaiarunga- 
•ittai antMlt, d»r dia photoaapfindlioha Pelyhaloganvar- 
bingung anthaltandan Sohioht banaohbart iat»wobai aratara aua 
ainar Ldaung in ainar flUchti^an FlUaaigkait angabraoht 
wird und diaaa PJ^Uaaigkait ain Nioht-Lttaungaaittal fUr dia 
Polyhaloganvarbindung und fUr daa Bindaaittal dar Sohioht 
daratallt,dia dia Polyhaloganvarbindung und dia Parbatoff- 
Voratufanvarl>indung anthMlt. 

* l^.XnU|j(raloa Kopivraatarial gaaVaa Jadaa dar Anapr<loh« 12 und 
t3i (todurdh gakannialohnat , daas daa Auraaiohnungaaatttrifti 
nur einoB TrKgor in einar eraten Oehioht ain Vinyloarbasol- 
hoaopolynvr- odar -HiaohpolTBvriaat-Bindaaittal anthVlt, 
dna dia Farbatof f-Voratufanvarbindung und dio photoeapf Ind- 
lluha Polyhaloganvarbindung ant hK It, und in ainar 0»okaohiuht, 
dio auf dar aratan Sohioht angabraoht wird, daa Otablliaia- 
TuugMMlttal in vinaa Bindaaittal, daa aua aims LtSoungaaitt«X 
aufgatragan wird, daa Xthanol anthVlt. 

13*Intagrala8 Kopiamatarial gaaKaa Anapruoh daduroh ga- 
Konaiaiohaat , daaa dia Oaokaohioht ala Bindaaittal Oalluloao- 
nitrat, Polyvinylaoatat , Ithyloelluloaa odar Polyvinylbutyral 
anthVlt. 

16.Int«gralea Kopiarmatarial gaaUaa Jadaa dar AnaprUcba 12 bia 1!>, 
daduroh gakaimialohnat , daaa dia Parbatoff-Voratufanvarblndung 
aina Bpiropyranvarbindung iat. 

17*Intagralaa Kopiamatarial gaaKaa jadaa dar AnaprUoha 12 bia 
16., daduroh gakanaaaiohnat , daaa dia vaioha Baaa dar felgonden 
Btrukturforaal antaprioht i 

/ Z - 4r 
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13. Int«fral«a Kopl«rMt«ri«l g»MM«s Anapruoh 12,d«duroh f«- 
k«nni«iehn«t, daaa di« Polyhalof«nv«rbindunc und das Stabi- 
ll«lti*unfMitt«I b«i w«nit«r als 60^C in gstr^nnttn Bind*- 
■itttlsohiohttn auterhalb oh«altoh«n KontaHtts s«- 

haltan ««rdtn»in d«n«n dl« Schiohti dla det 8tabiliei«rung«- 
•ittal •ntkMlt, d«r dl« photoaapf ihdlloh* Polyhaloganvar- 
bingung •nthaltandan Sohioht bonaohbart lat,wobal arstara sua 
aln«r Lttaung in ainar flUohtigcrt FlUaaigkait angabraoht 
wird und diaia PlUsaigkait ain Nioht-Uaungaaittal fUr dia 
Polyhaloganvarbindung und t\lr daa Bindaaittal dar Sohioht 
darfltallt,dia dia Polyhaloganvarbindung und dia Parbatoff* 
Voratufanvarbindung anthHlt. 

• VKlntngralaa Kopi»rBat«rial gaaVaa jadaa dar AnaprUah« 12 vind 

1^, (tadurdh gakaonialohnot , daaa daa Aufaaiohnungaaateriai 
aur oinoB TrHgor in einar oraton Oehioht ain Vinyloarbasol- 
hoaopolyaar- odar -Kiaohpol7«eriaat-Bind«Bittal anthKlt, 
ana dia Parbatof f-Voratufanvarbindung und die photooapf Ind- 
lluha Polyhaloganvarbindung anthMlt, und in ainar Dookachiuht, 
dia auf dar aratan Sohioht angabraoht wird, daa Otabiliaia- 
ruugMMittal in ainaa Bindaaittal, daa aua aims Ltfaungaaittal 
auXftatragan wird, daa Ithanol anthKlt. 

13.Intagralaa Eopiamatarial ganllaa Anapruoh '(4, daduroh ga- 
konnaaiohnat , daaa dia Daokaohioht ala Bindaaittal Oolliiloaa- 
nitrat, Polyvinylaoatat , Ithyloalluloaa odar Polyvinylbutyral 
anthKlt. 

16.lntegralea Kopiarmetarial geaXaa Jadaa dar AnaprUoha 12 bia 1^. 
daduroh gakannaaiohnat , daaa dia Parbatorf-Voratufanvarblndung 
aina Bpiropyranvarbindung iat. 

I7.1ntagralaa Kopiamatarial gaaKaa jadwa dar AnaprUoha 12 bia 
16, daduroh gakannaaiohnat, daaa dia waioha Baaa dar folgandan 
Btrukturfonial antaprioht i 

Ar 
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in ilor hndQUt«Q i 

X n)oflphor, AraoDi Antimon odtr Win'ut und 
Ar olno Arylgruppc* . 

1H. InlnKt'oloa Kopi«m«tor>Al goBMau jodna der AnpprUoht 12 bia 

dnduroh gak«iin8«iohn«t , d«Be dU> ,^ -Vthylf nieoh ungaaKt- 
llKto VofbindunB dor folgenden ptrukturforBol **ntiiprloht i 

X - (CH-CH-). Y 
ii 

-ir.-'-'IOf liridiMitoii i" 

X olno Ar.vl«ruppr, -ON, -CII^OH, ©Ino Acylgruppo, olno Ac.yl- 
nx,VK«'u|ipis r>\no Alt(oyycnrtionyl(r.r\ippr , vino Ary luxyonrbonyl^. 
r,rup|n» mlor «»lnn Cnrbumoylj^mppo , 

Y Wnnnrrntoff odor nine duroh X darHftotoi I to Qruppo, i»nd 

II (He ZHhlt'ri 1 odor 2. 

IM. Ir.t nKrnl MM Koplonant ori «1 K<*nKnQ .Icdra dnr AmipHlvhr Ml biy 
lfr<, iliiituruh enl(atinsoichnt«t , d«no dno Triphoiiy luml ii ndtw 
. ilic wrioh«« iWuii* In dirnnm Mntorlnl bt»f.oK.<'n nuf photo- 
••mpfiruU iiJlir rolyhnloKonvotbindung in aindttnloun Hijuimoinrer 
Moti^o rutliMlton Int. 

;.'0. InU'K.»'«l "II Kopionnnt«rial genUnu .jodnn dor AiiMprUihw 1.? bin 
1t3, dadut-oh K«krniiKoichnot , dauii diu n ,^-KtUy 1 tuil och luigo- 
nHtliK.ttf Vcrbindung ia HnloriAl In oinnr aolnrnn nnng* untlml- 
ti'M iiil, ilir« aindootnnn Rwoiaal grUnner i»t n\t\ die aolttro 
Mr»i,j^n photoeapf Indliohen rolyh«JoKi»nvor»»lndun(r.. 
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